Abstract. Korean police agencies can discover useful trends and patterns using machine learning algorithms. However, which algorithm to select is difficult problem, because the accuracy and performance of machine learning algorithms may depend on dataset used for analysis and purpose of analysis itself. In this short paper, we describe a study on performance evaluation of machine learning algorithms for crime dataset. Unlike previous methods, we employ the real South Korean crime dataset that we collected from various sources, and carry out performance evaluation of well-known machine learning algorithms on this real crime dataset. As far as we know, this is the first attempt on performing such kind of research using South Korean crime dataset.
Introduction
One of the most frequent crimes occurred in South Korea is crime against women and children. This is indicated in the data released by Korean Police Agency, which shows that crimes against women and children doubled in the recent years. Korean police agencies can discover useful trends and patterns using machine learning algorithms. However, which algorithm to select is difficult problem, because the accuracy and performance of machine learning algorithms may depend on dataset used for analysis and purpose of analysis itself. For example, for a small dataset, we can employ knearest neighbor (k-NN) algorithm, which is relatively fast and shows high accuracy. However, accuracy and performance of k-NN algorithm degrades when it is used for large volume of dataset. Thus, more accurate and fast algorithms should be used to perform analysis.
There have been several researches on applying supervised and unsupervised machine learning algorithms for analyzing various patterns in crime dataset. For example, Kianmehr and Alhajj [1] applied a Support Vector Machine (SVM) for prediction of crime hotspots. Wang et al. [2] proposed to use a SVM for predicting criminal recidivism. Buczak and Gifford [3] applied fuzzy association rule mining method to discovery community crime patterns. Nath [4] proposed to use a k-means clustering algorithm in order to predict crime patterns and timely solve them. There have been also numerous researches on investigating performance of machine learning algorithms when applying to crime dataset. For example, Hana et al. [5] proposed to investigate machine learning algorithms to perform crime scene classification. The experiment result demonstrate that an error rate of 30.3% (MLPMultiple Layer Perception), 22.8% (SVM-linear), and 19.4% (SVM-polynomial) using a database composed of 400 crime scenes. Shojaee et al. [6] performed machine learning algorithms experiments on crime dataset which revealed Naïve Bayesian (0.898), k-NN (0.895) and Neural Networks (Multilayer Perceptron) (0.892) are better classifiers against Decision Tree (J48) (0.727), and SVM (0.678).
In this short paper, we describe a study on performance evaluation of machine learning algorithms for crime dataset. Unlike previous methods, we employ the real South Korean crime dataset that we collected from various sources, and carry out performance evaluation of well-known machine learning algorithms on this real crime dataset. As far as we know, this is the first attempt on performing such kind of research using South Korean crime dataset. More precisely, we make the following contributions:
 We propose a real crime dataset, which is publicly available by Supreme Prosecutors' Office Republic of Korea, Korean Police Agency and Seoul Data Agency. The crime dataset contains nearly 1200 criminal cases from 2007 to 2014. It consists of detailed information about various crimes, including minor and violent crimes.  We propose to perform extensive performance evaluation of well-known machine learning algorithms, including supervised learning algorithms, such as Decision Tree, Neural Network, SVM, k-NN, Naïve Bayes, and unsupervised learning algorithms, such as clustering, association rule learning and vector quantization algorithms. The full version of the paper will be organized as follows. In Section 2, we will describe preliminaries for our research, including a detailed description of wellknown machine learning algorithms that are used in performance evaluation. In Section 3, we will investigate the state-of-the-art literature that is dedicated to crime dataset analysis using machine learning algorithms. In Section 4, we will explain the South Korean crime dataset in details and describe the data pre-processing techniques proposed in this paper. In Section 5, we will describe the results of performance evaluation, and discuss the main factors that influence the results. In Section 6, we will make conclusions.
